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To improve the finely architecture characterization of meandering river sand body in wide well space oilfield, this study 
identified the meandering river sand body of Layer MI-1 of Kumkol South Oilfield in South Turgai Basin. Under the 
guidance of the sedimentary pattern of meandering channel sand body, this study establishes the log-seismic reservoir 
characterization method by applying reservoir characterization， seismic sedimentology and seismic forward simulation with 
well logging and seismic data. The different levels of meandering river sand body which include the composite meandering 
belts, single meandering belt, single point bar and single point bar inner are finely studied in Layer MI-1 of Kumkol South 
Oilfield. Based on the researches mentioned above, the recognition method and criteria of composite channel are studied. 
Specifically, the cosine phase seismic attribute can be used to recognize the lateral boundaries of composite channel when 
the thickness of composite channels >8 m. And the frequency division data can be used to recognize the vertical boundaries 
of composite channels when the thickness of composite channels >9 m. The recognition methods of the abandon channel 
and the mud stone between channels are also studied. Specifically, the sweet, waveform classification and the three-
instantaneous information can improve the recognition of single channel boundary. Six boundaries are recognized in layer 
MI-1. Finally, the recognition method and criteria of lateral accretionary layers are studied. In the sedimentary and seismic 
data conditions of study area, the synthetic seismic information can improve the recognition of the lateral accretionary layers 
when the thickness of point bar >12 m and the thickness of lateral accretionary layers >1. 5 m.  
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Introduction 
The sandstone reservoir generally witnesses heavy 
flooding in the later stage of oilfield development. 
And the sandstone reservoir architecture has an 
increasing influence on the distribution of remaining 
oil1,5. Based on the sandstone architecture hierarchical 
system6,7, the sandstone architecture characterization 
methods and sandstone architecture patterns are 
summarized based on the dense well pattern after 
many years of practice8,19. Because of the contractual 
schedule and economic cost, the overseas oilfields 
have wide well space. So it is difficult to predict the 
distribution of small sandstone such as channel 
sandstone between wells with the logging data. 
Therefore, seismic data is necessary for the channel 
sandstone prediction between wide space wells20,24. 
On the basis of previous studies, the seismic data is 
mainly used to predict the sandstone distribution 
underground. The inner structure and inner 
boundaries of the sandstone are studied rarely with 
the seismic data. Therefore, this study identified the 
meandering river sandstone reservoir in the Layer  
MI-1 of Cretaceous in Kumkol South Oilfields. Based 
on the previous studies about the modern river and 
outcrops and the guidance of the meandering river 
sedimentary mechanism, the meandering channel 
sandstone architecture characterization is done by the 
seismic forward simulation with logs and seismic data 
in Layer MI-1 of Kumkol South Oilfields. The 
identified standards of the different levels of the 
meandering channel sandstone are confirmed. The 
predicting accuracy of fluvial sandstone connection in 
wide well space oilfield is improved, and the 
distribution pattern of the channel sandstone in the 
study area is clear. 
 
Materials and Methods 
Kumkol South Oilfields located in the south of 
South Turgai Basin in Kazakhstan is an edge-bottom 
water reservoir. It is surrounded by hydrocarbon-rich 
Aryskum Depression with rift complicated by faults 
and is a large drape structure over the pre-tertiary 
uplifts on the pre-Jurassic basement. The well space is 
wide (average well space is 350 m) and the 3D 
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seismic data is of high quality (the dominant 
frequency is nearly 50 Hz) in Kumkol South Oilfields. 
This oilfield has high-porosity and high-permeability 
reservoirs and higher heterogeneity. The stratum of 
Kumkol South Oilfield includes Quaternary, Tertiary, 
Cretaceous, Jurassic, and pre-Jurassic basement  
from top to bottom. There are several regional 
unconformities, including the regional unconformity 
between Aryskum Group and Akshabulak Group, the 
regional unconformity between Mid-Jurassic and 
Upper Jurassic, and the regional unconformity 
between Lower Cretaceous and Upper Cretaceous. 
The Aryskum Group is formed by two parts, MI layer 
which includes MI-1 and MI-2 and MII layer which is 
the main hydrocarbon bearing layer, buried at the 
depth between 950-1200 m. The MI-1 layer which has 
meandering river sedimentary is the target in this 
paper1,2. From 1990 until now, the composite water 
cute in this oilfield is over 80%1,2]. And the water 
sweeping efficiency has been affected by sandstone 
reservoir architecture boundaries which are 
increasingly important. Therefore, it is important  
that the meandering river sandstone architecture 
characterization is increasingly important in  
study area (Fig. 1). 
 
Results and Discussion 
 
Composited meandering belts sandstone architecture 
characterization 
The composited meandering belts are equal to 
sedimentary microfacies. The boundaries of the 
composite meandering belts are equivalent to the fifth 
level architecture boundaries6,7. The study of the 
composite meandering belts boundaries is the first 
step of meandering river sandstone architecture 
characterization8. The boundaries among composited 
meandering belts are generally the mudstone of the 
flood plain6,7. Because of the scouring of meandering 
river, the thickness of the mudstone boundaries 
between the composited meandering belts is uneven. 
Also, the distribution of the mudstone boundaries is 
discontinuous horizontally. So the mudstone 
boundaries are difficult to predict only with logging 
data between wide space wells. Meanwhile, because 
of the poor quality of the seismic data in study area, 
the seismic response of the mudstone boundaries  
is not clear. Therefore, the mudstone boundaries of 
the composite meandering belts is required to be 
identified with both the well logging and seismic data 
under the guidance of the meandering river 
sedimentary mechanism. 
 
Identification of lateral boundaries of the composited 
meandering belts 
The lateral boundaries of the composited meandering 
belts can be identified by the well logging data in single 
wells. But it is difficult to predict the mudstone 
boundaries accurately between wells. So the seismic 
information is needed in the prediction. Because the 
sand-shale interbeds are rich in the fluvial deposition, 
the seismic forward simulation is needed to select the 
seismic attributes which can characterize the architecture 
characteristics of mudstone boundaries. 
 
Seismic forward simulation of the lateral mudstone 
boundaries 
Because the main frequency of the seismic data in 
study area is between 45 and 50 Hz, it is difficult to 
identify the mudstone boundaries of the composite 
meandering belts by the seismic waveform. So, the 
seismic forward simulation was used to select the 
seismic attributes which are more sensitive to the 
lithology variation based on the composite meandering 
belts sedimentary pattern. And the seismic identification 
condition was confirmed. The seismic feature of the 
mudstone boundaries was summarized. 
First, based on the previous research and the 
sedimentary mechanism about the modern river and 
outcrops, it is clear that the sedimentary characteristic 
of the composite meandering belts boundaries is 
general pinch out in the mudstone. Second, the 
thickness of the composite meandering belts is 
 
 
Fig. 1 — Structural map of Kumkol South Oilfields (Wang Jincai 
et al, 2013) 
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counted. It is found that the thickness of the 
composite meandering belt is mainly between 6-12 m. 
And the percentage of the composite belts which is 
thicker than 8 m is 74%. So, 10 conceptual models 
about the lateral boundaries of the composite belts are 
designed; the initial thickness of the conceptual 
models is 6 m and the step is 0.5 m. Finally, the 
wave impedance parameters such as the sonic and 
density and the seismic wavelet used for seismic 
forward simulation are extracted from the logging and 
seismic data. And the 10 conceptual models are 
simulated with the wave impedance parameters and 
seismic wavelet. There are 30 kinds of seismic 
attributes such as amplitude and frequency attributes 
attracted from the 10 seismic forward simulation 
responses. The 300 pieces of seismic response are 
analyzed. It is found that the lateral boundaries are 
difficult to be identified by amplitude attributes or 
frequency attributes respectively. But the lithology 
variation and the sandstone pinch out of the lateral 
boundaries of the meandering belts can be reflected 
by the cosine phase attributes. It is found that the 
cosine phase attributes can highlight the lithology 
differences by strengthening the seismic amplitude. 
And it can strengthen the identification capability 
about the continuous of the sandstone by overcoming 
the inconsistency of the seismic phase inversion. So 
the lateral boundaries of the composite belts can be 
identified by the cosine phase attributes (Fig. 2).  
Based on the experiment mentioned above, when the 
thickness of composite belts is thinner than 6 m, there is 
no significant change the cosine phase attributes of the 
lateral boundaries where the sandstone is pinch out. 
When the thickness of composite belts is between 6-8 m, 
the cosine phase attributes of the lateral boundaries 
where the sandstone is pinch out are weak. When the 
thickness of composite belts is thicker than 8 m, the 
cosine phase attributes of the lateral boundaries where 
the sandstone is pinch out are discontinuous. Because 
over 74% composite belts are thicker than 8 m in the 
Layer MI-1, the cosine phase attributes can be used to 
identify the lateral boundaries of the composited 
meandering belts (Fig. 3). 
 
Identification of the lateral mudstone boundaries in 
the study area 
When the lateral boundaries of multiple composite 
meandering belts connect, the multi-layered thin sand-
shale interbeds are rich in the connection position. 
And it leads to the multiplicity interpretation of the 
seismic information of the connection position. On 
the one hand, the seismic data can be explained as the 
mud stone in a composite meandering belt (Fig. 3). 
On the other hand, the seismic data can be explained 
as the mud stone between two composite meandering 
belts (Fig. 4). By the statistics of the thickness of the 
two composited meandering belts, the sandstone 
thickness is 9 m in the connection position, which 
satisfies the seismic forward simulation experiment 
requirement. So the lateral boundaries of the 
composited belts in the connection position can be 
identified by the cosine phase. The cosine phase 
attributes of the connection position clearly shows 
that there are two composite connect. The upper 
composite belts are continuous and the lower 
composite belts pinch out. The sedimentary analysis 
suggests that the sandstone in the same composite 
 
 
Fig. 2 — Seismic simulation response of different thickness composited meandering belts 
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belts is continuous and has similar particle size, 
particle mineralogy and shale content, et al.  
But the sandstone in different composite belts is 
discontinuous and has quite different particle size, 
particle mineralogy and shale content, et al. And the 
discontinuous sandstone and the different lithology 
and mineralogy can lead to the seismic information 
variation. So the cosine phase attributes can be used 
for the identification of the lateral mudstone 
boundaries and improve the recognition accuracy. 
 
Vertical division of composited meandering belts 
The vertical mudstone boundaries of the 
superimposed composite meandering belts are different 
from the lateral mudstone boundaries of the composite 
meandering belts. They are the thin mudstone among the 
thick sandstone. Therefore, the seismic attributes which 
are sensitive to the lithological variable should be 
selected to identify the vertical mudstone boundaries, 
and the seismic forward simulation should be used to 
select the sensitive seismic attributes (Fig. 5). 
 
Seismic forward simulation of the vertical mudstone 
boundaries 
First, based on the previous research and the 
sedimentary mechanism about the modern river and 
outcrops, it is clear that the sedimentary characteristic 
of the composite meandering belts vertical boundaries 
 
Fig. 3 — Overlapped composite channel seismic profile in lyer MI-1 
 
 
 
Fig. 4 — Incised composite channel seismic profile in layer MI-1 
 
 
 
Fig. 5 — Phase cosine attribute profile in layer MI-1 
 
INDIAN J. MAR. SCI., VOL. 48, NO. 09, SEPTEMBER 2019 
 
 
1464 
is the mudstone interlayers among the thick 
sandstone. Second, the thickness statistic of the 
composite channel and mudstone interlayers are 
analyzed. It is found that the thickness of the channel 
sandstone is mainly between 6-12 m (Fig. 6). And the 
percentage of the composite meandering belts which 
are thicker than 8 m is 74%. The thickness of the 
mudstone interlayer is mainly between 0.5-5 m. And 
the percentage of the composite meandering belts 
which are thicker than 2 m is 63%. Therefore, 10 
conceptual models of the vertical mudstone 
boundaries of the composite belts are designed; the 
initial thickness of the composite meandering belts in 
conceptual models is 6 m and the step is 0.5 m.  
The thickness of the mudstone interlayers in 
conceptual models is 2 m. Finally, the wave 
impedance parameters such as the sonic and density 
and the seismic wavelet used for seismic forward 
simulation are extracted from the logging and seismic 
data. And the 10 conceptual models are simulated 
with the wave impedance parameters and seismic 
wavelet. There are 40 kinds of seismic attributes such 
as energy and frequency attributes attracted from the 
10 seismic forward simulation responses. The 400 
pieces of seismic response are analyzed. It is found 
that the vertical boundaries are difficult to be 
identified by amplitude attributes or frequency 
attributes. But the thin mudstone interlayers can be 
identified by the frequency spectral decomposition of 
seismic. It is because that the high frequency band of 
the seismic information sectioned by the frequency 
spectral decomposition is sensitive to the lithological 
variation. Based on the analysis of the seismic 
forward simulation results, it is found that when the 
thickness of the composite meandering belts is less 
than 7 m, there is no significant seismic features at the 
position of the mudstone interlayers between the 
vertical superimpose composite meandering belts. 
When the thickness of the composite meandering 
belts is between 7-8 m and the main frequency is 65 
Hz, there is a seismic wave trough instead of the 
seismic wave  peak  at  the  position  of the  mudstone 
interlayers between the vertical superimpose 
composite meandering belts. When the thickness of 
the composite meandering belts is more than 9 m, 
there is a weak seismic wave trough instead of the 
seismic wave peak at the position of the mudstone 
interlayers between the vertical superimpose 
composite meandering belts in the 55 Hz frequency 
spectral decomposition seismic information. And 
there is a strong seismic wave trough instead of the 
seismic wave peak at the position of the mudstone 
interlayers between the vertical superimpose 
composite meandering belts in the 60 Hz frequency 
spectral decomposition seismic information. And 
there is a continuous seismic wave trough instead of 
the seismic wave peak at the position of the mudstone 
interlayers between the vertical superimpose 
composite meandering belts in the 65 Hz frequency 
spectral decomposition seismic information. Because 
74% composite meandering belts are thicker than 8 m, 
the frequency spectral decomposition seismic 
information can be used to identify the vertical 
mudstone boundaries of the composite meandering 
belts (Fig. 7). 
 
Identification of the vertical mudstone boundaries in 
the study area 
The vertical mudstone boundaries between the 
superimposed composite meandering belts can be 
identified by the logging data in the single wells. But 
it is difficult to predict the mudstone interlayers 
between wells, so the seismic information should be 
used in the identification. Because of the flow 
erosion, the mud interlayer between the vertical 
superposition composite meandering belts is thin, and 
its seismic response is not obvious and is prone to 
 
 
Fig. 6 — Channel sandstone and mud-interlayer seismic simulation 
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multiple interpretation. Taking a profile in study area 
as an example, the weak seismic trough in the section 
can be interpreted as a mudstone interlayer in 
composite meandering belts (Fig. 8). The weak 
seismic trough in the section can be interpreted as a 
mudstone interlayer between two composite 
meandering belts (Fig. 9). To decide whether to use 
the frequency spectral decomposition seismic 
attributes,  the  thickness  statistic  of  the  composite 
channel and mudstone interlayers which is interpreted 
by the logging data are analyzed. It is found that the 
thickness of the composite meandering belts is 9 m in 
the profile, which satisfies the seismic forward 
simulation experiment requirement. So the vertical 
mudstone boundaries of the composited belts in the 
connection position can be identified by the frequency 
spectral decomposition seismic attributes. When the 
main seismic frequency is more than 65 Hz, there is a 
 
 
Fig. 7 — Incised composite channel seismic profile in layer MI-1 
 
 
 
Fig. 8 — Overlapped composite channel seismic profile in layer MI-1 
 
 
 
Fig. 9 — Frequency division attribute in layer MI-1 
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continuous seismic wave trough at the position of the 
mudstone interlayers in the profile. So, the profile can 
be interpreted as a mudstone layer between two 
vertically superimposed composite meandering belts. 
Therefore, the frequency spectral decomposition 
seismic attributes can be used to improve the 
identification accuracy of the vertical mudstone 
boundaries of the composite meandering belts. 
 
Single meandering belt sandstone architecture 
characterization 
The single meandering belts are equal to the 
sedimentary microfacies. The boundaries of single 
meandering belt are equivalent to the fourth  
level architecture boundaries6,7. It is the second  
step of meandering river sandstone architecture 
characterization8. Based on the previous study25,26, the 
bankfull width of the meandering river is predicted as 
150-300 m according to the thickness of the single 
meandering belt which is between 5.5-10.5 m. Because 
the average well space is 300 m in the study area, it is 
difficult to predict the mudstone boundaries of the single 
meandering belt, such as abandon channel and flood 
plain, between wells. So the seismic information should 
be used in the mudstone boundaries prediction. 
 
Seismic forward simulation of the single meandering 
belt boundaries 
The mudstone boundaries mainly are the abandon 
channel and the flood plain between single 
meandering belts in the Layer MI-1 in study area. 
Because the sizes of the abandon channel and the 
flood plain are relatively small and their seismic 
responses are prone to multiple interpretation, the 
unique seismic responses of the abandon channel and 
the flood plain should be confirmed. The size 
parameters statistic of the composite channel and 
mudstone interlayers are analyzed. It is found that the 
average thickness of the bottom sandstone of the 
abandon channel is 5 m. The average thickness of the 
top mudstone of the abandon channel is 4 m. The 
thickness of the single meandering belts separated by 
the flood plain is 8 m. And the average width of the 
edge of the single meandering belts is about 110 m. 
Based on these statistics, the conceptual models of 
abandon channel and flood plain are built (Fig. 10). 
And the wave impedance parameters such as the sonic 
and density and the seismic wavelet used for seismic 
forward simulation are extracted from the logging and 
seismic data. Then the conceptual models are 
simulated with the wave impedance parameters and 
seismic wavelet. There are 40 kinds of seismic 
attributes such as energy and frequency attributes 
attracted from the seismic forward simulation 
responses. The 80 pieces of seismic response are 
analyzed. It is found that the single attributes, such as 
sweet attribute, energy attribute and amplitude 
attribute, et al, cannot be used to identify the abandon 
channel and flood plain between single meandering 
belts. But when the original seismic data are 
computed by a series of computing methods such  
as sweet attributes, waveform classification, 
instantaneous amplitude, instantaneous phase and 
 
 
Fig. 10 — Abandon channel and inter-channel sediments seismic simulation 
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instantaneous frequency, the computed seismic data 
can be used to identify the abandon channel and the 
flood plain between the single meandering belts. The 
mechanism analysis shows that the sweet attributes 
enforce the sensitive of the seismic data to the 
lithological variation. The waveform classification 
enforce the sensitive of the seismic data to the 
sandstone pinch out. The instantaneous amplitude 
enforce the sensitive of the seismic data to the 
abnormal amplitude. The instantaneous phase enforce 
the sensitive of the seismic data to the peak or trough 
continuous. The instantaneous frequency enforce the 
sensitive of the seismic data to the sharp edge of the 
channel sandstone. Therefore, the abandon channel 
and the flood plain can be identified by the computed 
seismic information under the guidance of the single 
meandering belt sedimentary pattern. 
 
Identification of the single meandering belt boundaries 
in the study area 
Based on the research mentioned above, the single 
meandering belt boundaries are identified by the 
computed seismic attributes. First, because the 
abandon channel and the flood plain are generally 
distributed between the single meandering belts, the 
original seismic data is computed by the sweet 
attribute method to enforce the sensitive of the 
seismic information to lithological variation. Second, 
because the seismic responses of the large sandstone 
such as the channel and the small sandstone such as 
the abandon channel are different. So these seismic 
response differences should be enlarged by the 
waveform classification to differentiate the abandon 
channel from the sandstone channel. Third, because 
the uneven fluvial deposition, there are some weak 
seismic attributes area of the single meandering belt 
in plane. And these areas interfere with the 
identification of the mudstone boundaries of the 
single meandering belt. So, the seismic information 
should be computed by the instantaneous amplitude, 
instantaneous phase and instantaneous frequency to 
enforce the sensitive of the seismic information to the 
sharp edge and thin layer of sandstone and reduce the 
interference of the uneven deposition of the main 
channel sandstone. Finally, six boundaries of the 
single meandering belts are identified in the Layer 
MI-1 in the study area based on the research 
mentioned above. By the seismic profile with wells, it 
is found that the boundaries of the single meandering 
belt are mainly dotted with the abandon channel and 
the flood plain. Therefore, the identify result is proved. 
 
 
Fig. 11 — Integration attribute of single channel in layer MI-1 
 
 
 
Fig. 12 — Microfacies of single channel in layer MI-1 
 
 
 
Fig. 13 — Inter-channel sediment seismic profile in Layer MI-1 
 
 
 
Fig. 14 — Abandon channel seismic profile in layer MI-1 
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Point bar sandstone architecture characterization 
The point bar sandstone is the third step  
of meandering river sandstone architecture 
characterization8. The boundaries of single point bar 
and inner point bar are equivalent to the fourth and 
third level architecture boundaries6,7. Because the 
architecture characterization method of the point bar 
is mature, this article mainly focuses on the 
identification of the mudstone lateral accretion layer 
in the point bar.  
 
Seismic forward simulation of the mudstone lateral 
accretion layer 
The thickness statistic of the point bar and the 
mudstone lateral accretion layers is analyzed. It is 
found that the thickness of the point bar sandstone is 
mainly between 6-12 m. And the thickness of the 
mudstone lateral accretion layer is mainly between 
0.5-1.5. According to the statistic, there are 84 
conceptual models of the point bar and the mudstone 
lateral accretion layers are built with the step of point 
bar which is 0.5 m and the step of the mudstone 
lateral accretion layers which is 0.2 m. And the 
wave impedance parameters such as the sonic and 
density and the seismic wavelet used for seismic 
forward simulation are extracted from the logging and 
seismic data. Then the conceptual models are 
simulated with the wave impedance parameters and 
seismic wavelet. There are 40 kinds of seismic 
attributes such as energy and frequency attributes 
attracted from the seismic forward simulation 
responses. The 3360 pieces of seismic response are 
analyzed. The mudstone lateral accretion layers 
cannot be identified only by the energy or frequency 
attributes. But the seismic  information  computed  by  
the sweet attribute method, RMS method, cosine 
phase method, three instantaneous attributes method 
and the frequency spectral decomposition method can 
identify the mudstone lateral accretion layers. Based 
on the mechanism analysis, it is found that the 
sensitive of the seismic information to the mudstone 
lateral accretion layers is enforced by the sweet 
attribute method, RMS method, cosine phase method, 
and three instantaneous attributes method. And the 
computed seismic information is more sensitive to the 
mudstone lateral accretion layers after the interception 
of the high frequency band of the computed seismic 
information by the frequency spectral decomposition 
method. It is found that when the thickness of the 
point is less than 11 m and the thickness of the 
mudstone lateral accretion layers is less than 1 m, 
there is no obvious change of the seismic information 
of the mudstone lateral accretion layers. When the 
thickness of the point is more than 12 m and the 
thickness of the mudstone lateral accretion layers is 
more than 1.5 m, the seismic information is obviously 
weak at the position of the mudstone lateral accretion 
 
 
Fig. 15 — Mud-inter-layer seismic forward simulation 
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layers, and the weak seismic information distribution 
range mainly is equal to the mudstone lateral 
accretion layers. Therefore, the computed seismic 
information can be used to identify the mudstone 
lateral accretion layers. 
 
Identification of the mudstone lateral accretion layers 
in the study area 
Based on the research mentioned above, the thickness 
statistic of the point bar and the thickness of the 
mudstone lateral accretion layers in the Layer MI-1 in 
the study area are analyzed. It is found that only the Well 
1011 district satisfies the need of the seismic forward 
simulation of the mudstone lateral accretion layers. 
First, the mudstone lateral accretion layers of the 
Well 1011 are identified by the logging data. Based 
on the previous study25,26, the incline direction, then 
incline angle, the horizontal distance and the 
horizontal width is computed. The result shows that 
the lateral accretion layers lean to the abandon 
channel. And the incline angle is between 6°—15.8°. 
The horizontal distance is between 60-150 m, and the 
horizontal width is about 100 m. Second, the original 
seismic information is computed by the method 
mentioned above and standardization by the logging 
data of Well 1011. Third, based on the analysis of the 
computed seismic information, it is found that the 
position of the seismic trough is the distribution range 
of the lateral accretion layers in the vertical profile. 
And the distribution area where value of the 
computed seismic information is less than 300,  
it is the distribution range of the lateral accretion 
layers in plane. 
Based on the method mentioned above, the 
identification method and the condition of the lateral 
accretion layers are confirmed. And the identification 
of the lateral accretion layers of the Well 1011 district 
is improved. But the identification method and the 
condition of the lateral accretion layers in different 
strata and study area are different because of the 
difference of the structural factors, the depositional 
factors, the lithological factors, et al. Therefore, the 
identification method of the lateral accretion layers 
mentioned in this article only satisfies the geological 
and seismic condition of the Layer MI-1 in the 
Kumkol South Oilfield.  
 
Conclusion 
(1) This article establishes the sedimentary controlled 
log-seismic reservoir characterization method by 
applying the reservoir characterization, seismic 
sedimentology and seismic forward simulaiton 
with well logging and seismic data under the 
guidance of the sedimentary pattern of 
meandering channel sand body. The different 
levels of meandering channel sand body which 
include the composite meandering belts, single 
meandering belt, single point bar and single point 
bar inner are finely studied in Layer MI-1 of 
Kumkol South Oilfield. The identification  
method and condition of different levels of the 
meandering belts are summarized. 
 
 
Fig. 16 — Mud-inter-layer prediction in layer MI-1 
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(2) The identification method and condition of the 
composite meandering belts are confirmed. When 
the thickness of the composite meandering belts is 
more than 8 m, the lateral boundaries of the 
composite meandering belts can be identified by 
the cosine phase attributes. When the thickness of 
the composite meandering belts is more than  
9 m, the lateral boundaries of the composite 
meandering belts can be identified by the 
frequency spectral decomposition seismic 
attributes. 
(3) The identification method and condition of the 
abandon channel and flood plain between single 
meandering belts are confirmed by the seismic 
forward simulation. The sensitive of the seismic 
to the boundaries of the single meandering belt is 
enforced by the sweet attribute method, the 
waveform classification and the three 
instantaneous attributes. And six boundaries of 
the single meandering belt are identified. 
(4) The identification method and the condition of the 
lateral accretion layers are discussed. It is found 
that when the thickness of the point is more than 
12 m and the thickness of the mudstone lateral 
accretion layers is more than 1.5 m, the mudstone 
lateral accretion layers can be identified by the 
computed seismic information. But the 
identification of mudstone lateral accretion layers 
by the seismic information are controlled by 
many different factors, so the identification 
method of the lateral accretion layers mentioned 
in this article only satisfies the geological and 
seismic conditions of the Layer MI-1 in the 
Kumkol South Oilfield. 
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